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Munich Re:

“We need to stop this dangerous
experiment humankind is
conducting on the Earth's

atmosphere.”



What does “dangerous™ climate change
really mean?



Article 2 of the UN Framework Convention on Climate Change
(UNFCCC) states that: The ultimate objective of this Convention and
any related legal instruments that the Conference of the Parties may
adopt 1s to achieve, in accordance with the relevant provisions of the
Convention, stabilization of greenhouse gas concentrations in the
atmosphere at a level that would prevent dangerous anthropogenic
interference with the climate system”. The Framework Convention on

Climate Change further suggests that “Such a level should be achieved
within a time frame sufficient

* to allow ecosystems to adapt naturally to climate change,
* to ensure that food production 1s not threatened and
* to enable economic development to proceed 1n a sustainable manner.”
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‘Dangerous” Climate Change

Who decides what is “dangerous” in DAI?
Many ways to define DA

Ultimately, not a scientific choice



Inuit to file ant1-U.S. climate petition
Wed Jun 15,2005 11:09 AM

OSLO (Reuters) - Inuit hunters threatened by a

plan to file a petition

, an Inuit leader said Wednesday.
Sheila Watt-Cloutier, chair of the Inuit Circumpolar Conference (ICC),
also said Washington was hindering work to follow up a 2004 report by
250 scientists that said the thaw could make the Arctic Ocean 1ce-free 1n
summer by 2100.
Watt-Cloutier, in Oslo to receive an environmental prize, said the inuits'
planned petition to the 34-member Organization of American States
(OAS) could put pressure on the United States to do more to cut
industrial emissions of heat-trapping gases.
"It's still 1n the works, the drafting 1s still going on," she said of a long-
planned petition to the OAS' human rights arm, the Inter-American
Commission on Human Rights.
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Climate Uncertainty

* Inherent uncertainty in projections of future
climate

> Best guess - Range - PDFs

> Climate policy = risk management



Climate Policy Analysis

» Assess risk as a function of policy choices



What will be our future emissions?
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Emissions Scenarios
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Risk = Probability x Consequence
| What metrics of harm?]

-$/ton C avoided

-lives lost/ton C avoided

-species lost/ton C avoided
-increased 1nequity/ton C avoided™
-quality of life degraded/ton

*Perception that prime generators of the risks are not accepting
responsibility for their emissions or helping victims to adapt (e.g., OECD
countries refusing to join in Kyoto Protocol) itself creates risks.

[Source: “The Five Numeraires”, Schneider, Kuntz-Duriseti and Azar 2000]
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Adaptive Capacity?

-For New Orleans for greater than category
3 tropical cyclones:

-Vulnerability 1s emergent property of
coupled socio-natural system, influenced by
risk-management decisions as well as
environmental hazards



Seven criteria for assessing and
defining key vulnerabilities:

. magnitude

. distribution

. timing

. persistence and reversibility

. likelihood and confidence

. potential for adaptation

. “importance” of the vulnerable system

~J ON O B~ W N —

No single metric can adequately capture the diversity
of key vulnerabilities, nor determine their ranking.
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Fig. 1. Running 5-year mean of
SST during the respective hurricane
seasons for the principal ocean
basins in which hurricanes occur:
the North Atlantic Ocean (NATL
50° to 20°E, 5° to 25°N, June-
October), the Western Pacific
Ocean (WPAC: 120° to 180°E, 5°
to 20°N, May-December), the East
Pacific Ocean (EPAC: 90° to
120°W, 5° to 20°N, June-October),
the Southwest Pacific Ocean
(SPAC: 155° to 180°E, 5° to 20°S,
December-April), the North Indian
Ocean (NIO: 55° to 90°E, 5° to
20°N, April-May and September-
November), and the South Indian
Ocean (SIO: 50° to 115°, 5° to
20°S, Novemnber-April).
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WHAT ARE THE FUTURE
IMPLICATIONS OF POPULATION,
AFFFLUENCE AND TECHNOLOGY
GROWTH PROJECTIONS?
s sk g sk o sk o sk ook skofesk ook skofok ok sk ok koo ok ok
HOW CAN THE FUTURE BE
SCIENTIFICALLY ANALYSED?















“The Words of the prophets
are written on the...?”
























Questions?

Comments??









Schneider and Mastrandrea, PNAS, 2005:

Owing to the many model-dependent assumptions inherent in
the use of such highly simplified models, we emphasize that our
quantitative results using this simple model are not intended to
be taken literally, but we do suggest that the probabilistic
framework and methods be taken seriously: they produce rela-
tive trends and general conclusions that better represent a
risk-management approach than estimates made without prob-
abilistic representation of outcomes. The demonstrated appli-
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The cost to stabilise the atmosphere (II)

Source Azar & Schneider, 2002. Ecological Economics



Average Eerngy Use per Unit Sold (kWh per year)

United States Refrigerator Use v. Time
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Electricity Use of Refrigerators and Freezers in the US compared to
Generation from Nuclear, Hydro, Renewables and ANWR
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LETTER

Increasing destructiveness of tropical cyclones over
the past 30 years

Kerry Emanuel
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Figure 1| A measure of the total power dissipated annually by tropical
cyclones in the North Atlantic (the power dissipation index, PDI) compared
to September sea surface temperature (SST). The PDI has been multiplied
by 2.1 X 10 '? and the SST, obtained from the Hadley Centre Sea Ice and
SST data set (HadISST)*, is averaged over abox bounded in latitude by 6° N
and 18” N, and in longitude by 20° Wand 60°W. Both quantities have been
smoothed twice using equation (3), and a constant offset has been added to
the temperature data for ease of comparison. Note that total Atlantic
hurricane power dissipation has more than doubled in the past 30vr.



1.1 T T T T T T F 3

== HadISST, 5°—15° N, 130°—180°E|  ,* K}
1.0 = = W. Pacific PDI

0.9F -

0.8} bl

0.7+

0.6

0.5F

0.4F -

0.3 1 1 1 1 1 1 1
1830 1940 1950 1960 1970 18980 1990 2000 2010
Year

Figure 2 | Annually accumulated PDI for the western North Pacific,
compared to July-November average SST. The PDI has been multiplied by
a factor of 8.3 X 10 ' and the HadISST (with a constant offset) is averaged
over a box bounded in latitude by 5° N and 15”° N, and in longitude by 130°E
and 180” E. Both quantities have been smoothed twice using equation (3).
Power dissipation by western North Pacific tropical cyvclones has increased
by about 75% in the past 30 vr.
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Figure 3 | Annually accumulated PDI for the westerm North Pacific and
North Atlantic, compared to annually averaged SST. The PDI has been
multiplied by a factor of 5.8 X 10 '* and the HadISST (with a constant
offset) is averaged between 30° S and 30”N. Both quantities have been
smoothed twice using equation (3). This combined PDI has nearly doubled
over the past 30 yr.



The above discussion suggests that only part of the observed
increase in tropical cyclone power dissipation is directly due to
increased SSTs; the rest can only be explained by changes in
other factors known to influence hurricane intensity, such as

vertical wind shear. Analysis of the 250-850 hPa wind shear from
reanalysis data, over the same portion of the North Atlantic used
to construct Fig. 1, indeed shows a downward trend of 0.3 ms™'
per decade over the period 1949-2003, but most of this decrease
occurred before 1970, and at any rate the decrease is too small to
have had much effect. Tropical cyclone intensity also depends on
the temperature distribution of the upper ocean, and there is some
indication that sub-surface temperatures have also been increas-
ing”, thereby reducing the negative feedback from storm-induced
mixing.

Whatever the cause, the near doubling of power dissipation over
the period of record should be a matter of some concern, as it is a
measure of the destructive potential of tropical cyclones. Moreover, if



